This study reports a longitudinal prospective study of the impact of an unwanted pregnancy on the mental health of the mother. Data are derived from a Brisbane, Australian sample of 8556 mothers who were enrolled at their first clinic visit (mean gestation 18 weeks) and then interviewed again some 3-5 days after the birth and when the baby was 6 months of age. Standard scales of mental health were administered on each of these occasions and mothers whose babies were unwanted were compared with the rest of the sample.
INTRODUCTION
In various countries a common legal justification for the termination of a pregnancy is that the mental health of the mother is likely to be threatened by its continuation [1] . Irrespective of the legal requirements it is apparent that a variety of health workers (e.g. social workers, nurses, medical practitioners) have views about the appropriateness of a termination and may offer advice to patients consistent with their preconceptions [2] . Less clear however is the extent to which such advice is based upon research documenting the consequences of proceeding with an unwanted pregnancy. Unfortunately there have been few, if any, carefully executed studies which would enable a clinician to know whether proceeding with an unwanted pregnancy poses a threat to the mental health of the mother. Clinical experience on such matters is of uncertain value in the absence of systematic follow-ups. This paper reports a longitudinal study of pregnant women who proceeded to give birth to a baby that was initially unwanted. The analysis focuses upon the impact of an unwanted baby on the subsequent mental health of the mother.
BACKGROUND
Despite the ready availability of a range of effective methods of birth control many women give birth to children that were unplanned and/or unwanted. In a previous paper we estimated that about half the public hospital births in Brisbane were unplanned and about one-third were unwanted at the time of conception [3] . Other studies in Australia [4] , New Zealand [5] , the United States [6] and Britain [7, 8] confirm that unplanned and/or unwanted conceptions comprise a substantial proportion of pregnancies which proceed, despite the ready availability of contraception and, in some instances, abortion services.
There are a number of grounds for anticipating that the mental health of the mother will be negatively influenced by proceeding with an unwanted pregnancy. That such an association is believed to exist is demonstrated by explicit legislation in many countries which permit pregnancy termination on the basis that proceeding with an unwanted baby is likely to affect negatively the mental health of the mother. Such legislation may be justified by a number of arguments. Thus the existence of an unwanted child may serve as a continuing reminder of a relation-ship which has been terminated, and the day-to-day commitments associated with child rearing might increase existing resentment and hostility. Further, the reasons for not wanting the child may reflect persistent problems, e.g. poverty, which are exacerbated by the presence of another family member. Such pre-existing problems may include symptoms of emotional disturbance which, on the one hand, may be causally related to the unwanted pregnancy and, on the other, may be further compromised by the stresses of child rearing. In terms of the impact of a child on a mother's lifestyle, it is difficult to imagine any event which could produce as many continuing demands as the care of an unwanted child. Any subsequent perceived stresses are likely to be magnified by emerging social values which challenge the ideology of `motherhood' and which suggest that women may enhance their self-image and status via a number of activities at least partly incompatible with full-time parenting (e.g. employment, achievements in sport or the arts).
There are, however, contrary observations which raise the possibility that an unwanted pregnancy may not have a negative impact on the mother's mental health. Thus some mothers may not wish to become pregnant but may subsequently revise their views. Following Durkheim it could also be argued that the addition of a family member increases, for the woman, her number and depth of social bonds (not only with the child) and her sense of belonging and perceived self-competence. Indeed, even if the woman was emotionally disturbed at the time she became pregnant, it is arguable that the resulting child might lead to an improvement in her mental health.
Previous research
Some papers have sought to document the consequences, for mother and child, of an unwanted pregnancy. Such papers point to mental health problems for the mother, possibly irrespective of whether she continues with the pregnancy or not [9, 10] , and physical, mental and developmental problems in surviving children [11] . Unfortunately, few of these papers pay adequate attention to methodological problems which confuse the determination of the correct cause and effect sequence. These methodological problems include:
(a) the distinction between mental health problems which are a cause rather than a consequence of unwanted pregnancies; (b) the careful determination of what constitutes wantedness; (c) the use of valid and reliable measures of mental health, particularly those measures which do not depend on the unvalidated judgement of a clinician; (d) the availability of a `representative' sample of pregnancies rather than one which is derived from a sample of patients seeking help for an existing mental health problem.
Only a few adequately controlled follow-up studies of women proceeding with an unwanted pregnancy were located by the authors. In the best known of the early studies, Hook [12] followed up a sample of some 249 women who had been refused abortions in Sweden. Refusals were attributed to the inability of the mother to satisfy the National Board of Health of Sweden that her life or health was in serious danger. Follow-ups occurred at different ages (between 8 and 11 years after the application for termination) of the children and no comparison or control group data was provided. Judgements about the mothers' mental health appeared to be based upon idiosyncratic criteria. The results point to high rates of emotional problems in the women prior to and after the birth and to the possibility that many of these women may have had difficulty coping with the stresses imposed by rearing a child. Yet interestingly the majority of the women subsequently came to accept their situation and did not manifest psychiatric problems. In a later study Forssman and Thuwe [13] undertook a long-term follow-up of 120 children born in Sweden to mothers who were also refused an abortion. Grounds for granting an abortion were that the physical or mental health of the mother was threatened by a continuation of the pregnancy or that the mother had been raped. The control group comprised same sex babies at the same hospital. While some data on the subsequent mental health of the mother raised the possibility of more mental health problems in the group giving birth to an unwanted baby, a reanalysis of the original data questions this finding [14] . This Swedish study [13] also reported that the unwanted children had more health and behaviour problems than those in the control group.
In Czechoslovakia liberal laws permitting abortion were passed in 1957. Some abortion requests however were refused (about 8%) -mainly because gestation was too advanced at the time of the request or there was a simultaneous illness or earlier termination (in the previous 6 months) -thus increasing the risks associated with a termination [15] . A woman was able to appeal a refusal to a commission (about 2% of all original abortion requests were reportedly refused on two occasions). Of course not all women refused a termination carried the foetus to term. This Czechoslovakian study was selective in focusing on women twice denied abortion who proceeded to give birth and then raised the child themselves. The sample comprised 220 children born to women denied (twice) a termination who were matched with a comparison group on mother's age, SES and family characteristics and who accepted the pregnancy whether it was planned or not. No differences were found in the number of maternal health problems when the two groups were compared, but the unwanted pregnancy group reported more marital difficulties and there was some modest evidence of more behaviour problems in children from the un-wanted group The authors however point out that a significant proportion of the unwanted children were subsequently accepted.
In view of the large numbers of women and children involved, the possible seriousness of the resulting problems and the availability of education, contraceptive and termination services, a clearer de-termination of the consequences of unwanted pregnancies proceeding to birth, is needed.
METHODS
The data was taken from the Mater-University of Queensland Study of Pregnancy (MUSP) cohort of 8556 women who were enrolled in the study at their first antenatal clinic visit during the period 1981-84.
The sample comprises public patients treated at one of the two major obstetric hospitals in Brisbane. The hospital involved serves the southern half of the city which is divided by the Brisbane river. Approximately half the babies delivered in Brisbane are public patients and a little over half the public patients in Brisbane were delivered at the study hospital. While patients of private obstetricians differ in a number of respects from patients of the public hospitals (the former are wealthier, more often married, older, less likely to report an unwanted or unplanned pregnancy), there was little apparent difference between public patients at the study hospital and other patients of public hospitals in Brisbane. The sample selected is thus not representative of all pregnancies in Brisbane (few cohort studies enrol representative or random samples) but rather over-represented by women who are likely to report a high rate of socioeconomic adversity and unwanted / unplanned pregnancies.
The response rates for our sample was 99% to the enrolment questionnaire (only 98 of 8556 women refused to participate). As the bulk of socio-demographic data is gathered at this time, it is possible to identify many of the characteristics of women (and children) lost to subsequent follow-up. Some 87% of the original sample were followed-up a few days after the birth and 81% six months after the birth.
Attrition was selective with youngest women, un-married women and lowest income women being most likely to be lost to follow-up. These differences, while significant, are not great with more than 70% of the original sample being interviewed in each of the above categories at the 6 month follow-up. Further by assessing the relationship between the social category (e.g. income, marital status) and the variables of interest it is possible to adjust both for the possible impact of attrition bias and make an informed judgement about the consequences of this attrition for the results as a whole.
Brisbane is the capital of Queensland and, by comparison with some other Australian states, pregnancy termination is not readily available. While it is not possible to obtain an accurate estimate of the rate of termination it was reported in the medical records of the women in this study that 6% of previous pregnancies had been terminated. This figure was likely to understate the real situation. In any event some women will terminate their pregnancies either legally or in a clandestine manner. This study only refers to women who proceeded to give birth to an unwanted baby.
Women were invited to answer a questionnaire on three occasions; Phase I: first clinic visit; Phase II: 3-5 days after the birth; and Phase III: 6 months after birth. Antenatal and delivery data was also abstracted from the medical record. The mental and emotional state of the mother was determined by a series of 14 questions taken from the Delusions-Symptoms-States Inventory (DSSI) of Bedford and Foulds [16] . While the use of other perhaps better known measures of mental state were considered (e.g. GHQ), the DSSI was selected because it did not include symptoms which might be confused with pregnancy and it provided separate subscales of anxiety and depression. The items selected for inclusion in the scale were derived by 16 psychiatrists and 9 experienced clinical psychologists [17] to detect those persons in need of treatment and 'personally disturbed in the community' [16] . Various validation studies of the scale are reported in the literature [18] [19] [20] . The 14 items subscale used in this study has itself been reviewed and found useful for screening the psychiatrically disturbed in the general population [21] . This subscale divides into two groups of 7 items separately assessing anxiety and depression (see Appendix A for detailed items). A mother was designated anxious or depressed if on average she consistently reported recently experiencing all seven symptoms. This is an arbitrary criterion which is more restrictive than that used by the authors of the scale (itself an arbitrary criterion). Women designated as anxious or depressed according to this standard are more correctly understood to be consistently manifesting symptoms of emotional disturbance. While respondents are designated as anxious or depressed in the results, such designations reflect a score achieved on a screening paperand-pencil test and should not be interpreted as equivalent to a clinical diagnosis of anxiety or depression. Despite this caveat we point out that 'The validity of self-report scales has been demonstrated by their high correlations with interviewer-based symptom severity estimates' [22] . As others have noted, no objective standard exists which would enable a strict distinction of the type which needs to be made [23] . While it is true that the use of a dichotomous dependent variable (anxious/not anxious) is associated with a loss of information (a reduction in categories), this reduction produces a simplified mode of presenting and communicating the findings. The use of such a dichotomy is likely to be a conservative test of the significance of an association.
Eight questions in the first questionnaire were concerned with whether the pregnancy was planned and/or wanted, whether it was due to a failure of contraception, and how positively or negatively the mother reacted when she first found out that she was pregnant. While we have already noted [3] that slightly under half the pregnancies in our sample were either unplanned and/or unwanted, most women reported they responded positively to the news they were pregnant. Indeed, only 249 women agreed with the statement that this pregnancy was 'the worst thing that could have happened to me', by contrast with the 1697 women who responded positively to questions about whether their form of contraception had failed and 3753 women who denied that they planned this pregnancy. Women were allocated to the `Baby not wanted' category according to fairly restrictive criteria, namely that the pregnancy was unplanned and unwanted and they had not reacted positively to the fact they were pregnant. (See Appendix B for details of items in the unplanned and unwanted scale.) While it is true that many women subsequently changed their views about the pregnancy and its desirability, our interest is in the views women have early in pregnancy when a termination is a viable option. Table 1 provides details of the comparison groups as well as those women excluded from the analysis which follows. The major reasons for exclusion were that the pregnancy miscarried or the mother moved to another location and did not give birth at the hospital (see [24] for additional details). Given the tendency for some groups of women to be lost disproportionately to follow-up (e.g. poor, single, unemployed), and the likely association between such characteristics and the outcomes of interest, only women for whom complete data were available at the 6-month follow-up, were included in the analysis. Statistical adjustment for the above variables in the analysis permits the comparisons to be made despite the selective pattern of attrition noted above. After exclusions there remained 6642 in the sample, of whom 277 (4.2%) were categorised as having an unwanted baby. Tables 2 and 3 address the possibility that unwanted babies born to mothers lost to follow up, were disproportionately likely to have a negative pregnancy outcome. These tables determine whether unwanted babies are more likely to be born pre-maturely or underweight. Table 2 provides some additional details of the exclusions, subdivided according to whether those mothers excluded had wanted or not wanted the baby. Curiously, those mothers who reported they wanted their baby had higher rates of low birth weight and premature deliveries, but this finding does not extend to the pregnancies of the women who remained in the study (Table 3) . Thus, the evidence suggests that women remaining in the study and having an unwanted baby have babies which are as likely to be born full-term and of 'normal' birth weight. 
RESULTS

(100%) 6642 (100%)
*All women who did not give birth or were lost to follow-up at 6 months post-partum are excluded from Tables 4-7 which follow. +Women were categorised as not wanting their baby if they: (a) indicated the pregnancy was unplanned and unwanted and (b) they reacted negatively to the first news they were pregnant. All adoptions were excluded from the 6 month follow-up and were therefore lost to follow-up (n = 64).
Tables 4-7 address the issue of the emotional and mental health of women who have an unwanted baby. Data analysis here and for subsequent tables is undertaken using the loglinear modelling procedure entitled Catmod [24] . This procedure provides a multivariate approach to dealing with a dichotomous dependent variable (e.g. ill vs well) and various categorical and interval independent variables. The results can be expressed as odds ratios (approximating relative risks) with the statistical significance of differences being indicated by the 95% confidence limits. Table 4 considers pertinent socio-demographic differences between those women having wanted and unwanted babies. The youngest and oldest groups of women have higher rates of unwanted babies, while single women, those with six or more children and those of low income, also report higher rates of unwanted pregnancies. As these demographic variables are also related to the mother's mental and emotional health, they will need to be considered and their impact controlled in the final analysis. [24] . Statistically significant differences are indicated when the 95% confidence limit does not include the value 'l'. This is analogous to report that the category differs from the reference category at the P < 0.05 level of significance. Table 5 provides an unadjusted comparison of the rate of anxiety and depression for women having unwanted babies. It is interesting that the anxiety and depression rates for women having an unwanted baby are highest at the first clinic visit, and that while the magnitude of difference diminishes, they remain elevated even 6 months after the baby is born. Of course this table includes women who may have been emotionally disturbed prior to becoming pregnant. Table 6 presents the relative risk of a mother with an unwanted pregnancy, being anxious and/or de-pressed. This confirms the observations in the previous table that women who have an unwanted pregnancy are initially more anxious and depressed than other women, but that high rates of anxiety and depression (in the order of twice the magnitude) are evident 6 months after the birth of the baby. Adjustment for the possible confounding effect of the mothers' age, income, marital status or parity, does not materially alter these findings. Of course for some women the mental health problems may precede their pregnancy accounting for at least part of the observed effect. *Using CATMOD procedure in SAS +Adjusted for mothers' age, income, marital status and parity Table 7 addresses the possibility that women who have symptoms of mental illness are more likely subsequently to have an unwanted baby. For the purposes of this analysis we have additionally excluded all women who had mental health problems at their first clinic visit, thus leaving a cohort of women who were mentally well at entry to the study (note this is an average of 18 weeks gestation), but some of whom gave birth to an unwanted baby. While the data for the adjusted relative risks do not achieve statistical significance, the unadjusted comparisons and the point estimates of the adjusted comparisons imply that mothers who were mentally well when they gave birth to an unwanted baby were subsequently somewhat more likely to manifest symptoms of anxiety and depression. This test of the impact of an unwanted baby on mental health is conservative as it excludes not only those women who were disturbed prior to the conception but those who became disturbed around the time they became aware they were pregnant and going to have an unwanted baby.
DISCUSSION
Our results should be interpreted with caution for a number of reasons. The first relates to the possibility that the mental health of women lost to follow-up may have been worse than those who remained in the study sample. This concern is of particular pertinence to the mothers who had an unwanted pregnancy and who were emotionally disturbed but lost to follow-up. It is possible to examine the rate of disturbance in this latter group when they were first interviewed. Such an examination indicates that 27.8% of these women were anxious (compared to 26.1 % who were anxious for those with an unwanted baby who remained in the study) and 17.8% were depressed (compared to 19.3% who remained in the study). Clearly these differences are minor and do not suggest those lost to follow-up were substantially more anxious or depressed than the `stayers'. Further, one could look at a worst case possibility, namely that this group would have remained de-pressed over the one year follow-up period. Such a possibility would change the magnitude of differences we have observed somewhat but would leave all the major findings and conclusions unaltered. In addition, while we have asked the mother about her mental health early in pregnancy, we have no measure of her mental health prior to the pregnancy. Thus poor mental health may precede some pregnancies, though our data suggest that such an effect, if it exists, is modest in magnitude. Another concern which warrants comment deals with the possibility that the mothers' views about the desirability of her pregnancy may have changed after the first interview. We do have some data on this point which confirms that many mothers whose views are initially negative become more accepting of their pregnancy. However while such changes may explain the low rate of mental health problems, they are not material to the thesis of this paper which is primarily concerned with whether women who, early in pregnancy, express strong negative views about their pregnancy have their mental health compromised by the continuation of the pregnancy.
This study has:
(a) distinguished new from existing cases of emotional disturbance; (b) used accepted psychometric methods to establish wantedness; (c) used a standardised measure of mental health; (d) been based upon a broad cross-section of all pregnancies, not simply those presenting for mental health treatment.
The results are unequivocal in pointing to a strong and statistically significant association between a mother reporting her pregnancy was unwanted and her concurrent and subsequent emotional state. De-spite the strength of this association, only a minority of women who have an unwanted pregnancy are emotionally disturbed at the first clinic visit-and the rate of emotional disturbance in the mothers having an unwanted baby declines after the birth. These associations are independent of the mothers' sociodemographic characteristics.
The determination of cause and effect in the light of the above data warrants some discussion. There are three possible causal sequences:
1. poor mental health leads to unwanted pregnancies; 2. poor mental health and unwanted pregnancies occur concurrently as part of a process which may have no discrete beginning or end points; 3. poor mental health follows an unwanted pregnancy.
The first of these possibilities lies outside the scope of this paper though such a possibility is consistent with our Phase I data. The second and third possibilities are addressed by the changing magnitude of the association between the mental health of the mother and the wantedness of the pregnancy. Thus it is notable that the association is greater at Phase I, when both wantedness and mental health are measured, than at subsequent phases. Furthermore, when all women with existing mental health problems at Phase I are excluded, women who report their pregnancy was unwanted more often subsequently manifest mental health problems.
The finding of a substantial decline in mental health problems following the birth, for those women having an unwanted baby, raises further questions about the validity of clinical assessments of the mental health of the mother, early in pregnancy. Of course, such changes should be considered in the context of the alternatives available to the mother, and particularly the option of terminating the pregnancy. It may well be that mental health problems are as likely to follow a termination as frequently as they follow the birth of an unwanted child.
CONCLUSION
Clearly the results of this study can only be generalised with caution. The rates of women giving birth to an unwanted baby will vary from country-to-country and from time-to-time. Further, women who proceeded to terminate their pregnancy were excluded from consideration, though this is likely to reflect the reality that some women (perhaps the most emotionally disturbed) will avoid proceeding with an unwanted pregnancy.
Of the 277 women who gave birth to an initially unwanted baby, the data point to a small minority who were mentally well but subsequently became disturbed following the birth of an unwanted baby. Another small group were disturbed around the time of their first clinic visit and remained disturbed subsequent to the birth. A third group (again small) were initially disturbed but their mental health improved after the birth.
These findings confirm those of previous European studies which suggest that mothers proceeding with an unwanted pregnancy, on the whole, manifest few subsequent mental health problems. Of course such findings reflect only the experiences of those women who did not want a baby but failed to avail them-selves of the existing termination services.
While evidence from studies such as our own can enlighten policy makers and health planners, it is apparent that policies relating to the availability of pregnancy termination services are the result of many sometimes competing considerations.
The results of this paper should be seen to have the limited implications they have. The sampling limitations will not permit the wide generalisation of the results. The measures of unwantedness have limitations though they represent a consistent and re-liable measuring instrument. The measures of mental health while having good metric properties represent only a screening for evidence of mental health impairment rather than a clinical diagnosis of a mental illness. Despite these limitations we note that no adequately conducted scientific studies have found results which are in conflict with our own.
Clearly large numbers of women continue to experience unwanted pregnancies. Some of these women choose to terminate their pregnancies but for those who choose (or are forced) to proceed with the pregnancy we have sought to determine whether their mental health was subsequently compromised. Our data does indicate that some women experience such a deterioration in their mental health but that the majority of women proceeding to give birth to an initially unwanted baby manifest little evidence of mental illness.
